INTROD UCTION
Changes in relative prices can have a large im pact on poverty yet m ost studies do not address the issue of relative prices. 1 In the m easurem ent of trends in poverty, a com m on m ethod is to update the poverty line over tim e using the Laspeyres price index, w hich uses the average budget shares as the w eights. This index is com pletely insensitive to the distributional im pact of prices.
Kenneth A rrow in 1958 noted that people w ith low er incom es are likely to have consum ption patterns that differ from those w ith higher incom es. For instance, people w ith low er incom es spend m ore of their budget, on average, on necessities than they spend on luxuries. This m eans that if the prices of necessities increase faster than those of luxuries, the poor w ill be m ore adversely affected than the non-poor.
The m ain objective of this paper is to system atically capture the im pact of prices on poverty. Poverty can be m easured by several indices; the m ost com m on am ong them are the class of Foster, G reer and Thorbecke (1984) poverty m easures. Every poverty m easure gives different w eights to the poor depending on how far below the poverty line they are. Therefore, the im pact of prices on poverty w ill differ depending on w hich poverty m easure is used. In this paper, w e develop a m ethodology to m easure the im pact of prices on poverty m easured by an entire class of additive separable poverty m easures. This im pact is captured by m eans of the price elasticity of poverty, w hich is decom posed as the sum of tw o com ponents. The first com ponent is the incom e effect of price change and second com ponent is the distribution effect. It is the distribution effect, w hich determ ines w hether price changes are pro-poor or anti-poor.
In this paper, w e also derive a new price index for the poor (PIP). The w eights used in the new indices are derived from the price elasticity of poverty. Thus, there w ill be a m onotonic relationship betw een the PIP and the changes in poverty; the higher the index, the greater the increase in poverty.
2 Price changes are judged as pro-poor (or anti-poor) if the PIP is less (or greater) than the Laspeyres price index. W e introduce our actual analysis as follow s: Sections 2-6 are devoted to the m ethodology to define and derive the new price index for the poor. Follow ing that, the seventh section sets out the analysis of our em pirical results, w hereby the m ethodology developed in the paper is applied to Brazil. The final section offers som e concluding rem arks.
POVERTY MEASURES
Suppose incom e x of an individual is a random variable w ith density function f(x) and if z is the poverty line of this individual, then a class of additive separable poverty m easures can be w ritten as
Hyun H. Son and N anak Kakw ani 3 w here P(z, x) can be interpreted as the deprivation suffered by an individual w ith incom e x, w hich takes the value of zero if z x ≥ and positive otherw ise. This suggests that an individual suffers deprivation only if his or her incom e is below the poverty line. The poverty m easure θ is the average deprivation suffered by the w hole society.
Foster, G reer and Thorbecke's (1984) class of poverty m easures are obtained w hen w e substitute ( )
w here α is the param eter of inequality aversion. W hen α θ = = 0, 0 H , the head-count m easure. This m easure gives equal w eight to all poor irrespective of the intensity of poverty suffered by them . W hen α = = = = 1, each poor individual is w eighed by his or her incom e shortfall from the poverty line. This m easure is called the poverty gap ratio. For α = 2, the w eight given to each poor person is proportional to the square of the incom e shortfall of the poor from the poverty line. This is called the 'severity of poverty m easure'. W e shall attem pt to calculate the im pact of price changes on these three poverty m easures in Brazil.
PRICE ELASTICITY OF IND IVID UAL MONEY METRIC UTILITY
Suppose that p is a 1 m × price vector in the base year, w hich changes to the price vector p * in the term inal period. Follow ing that, w e w ant to know how this change w ill affect an individual's real incom e (or expenditure).
3 To answ er this question, w e consider the expenditure function e(u, p), w hich is the expenditure required to obtain u level of utility w hen the price vector is p. 4 The real incom e of the individual w ith incom e x w ill change by
w hich on using Taylor expansion gives:
w here ( , ) ( ) 
PRICE ELASTICITY OF POVERTY
To begin w ith, w e derive the elasticity of the head-count ratio w ith respect to the ith price. The head-count ratio can be w ritten as
w here F(z) is the probability distribution function at the incom e level equal to the poverty line z. Suppose _u is the utility level enjoyed by a person w ith incom e equal to the poverty line z w hen the price vector is p. Follow ing that, w e can w rite z = e( _u, p)
w hich on differentiating w ith respect to p i gives
w here ( ) i w z is the budget share of the ith com m odity at the poverty line. O n differentiating (6) w ith respect to p i , w e obtain the elasticity of the head-count ratio w ith respect to p i as
The interpretation of this elasticity is that if the price of the ith com m odity increases by 1 percent, the head-count ratio H w ill increase by Hi N ext, w e derive the price elasticity of poverty for the entire class of poverty m easures defined in (1). D ifferentiating (1) w ith respect to p i and using (5), w e obtain ( ) ( )
This elasticity has a sim ilar interpretation as the elasticity of the head-count ratio: if the price of the ith com m odity increases by 1 percent, the poverty m easured by θ w ill increase by i θ η percent. If all prices increase by one percent, then θ w ill increase by θ η percent, w here θ η is given by
w hich is the total poverty elasticity and w here m is the total num ber of com m odities.
into (11), the poverty elasticity of the FG T class of poverty m easures is given by 
MEASURING THE IMPACT OF PRICES ON POVERTY
Since x = e(u, p), the poverty m easure in (1) can be w ritten as
w here
is the average budget share of the ith com m odity. The first term on the right hand side of (16) is the incom e effect of the ith price change, w hich is alw ays positive. The second term on the right hand side of (16) is the distribution effect of the ith price change, w hich can be either negative or positive. It is the distribution effect that tells us w hether an increase in the ith price redistributes incom e in favor of the poor or the non-poor. If the distribution effect is negative (or positive), the increase in the ith price redistributes incom e in favor of the poor (or nonpoor). This leads us to propose a pro-poor price index as
If i ϕ is less than 1, an increase in the ith price hurts the poor proportionally less than the non-poor, that is, the price increase in the ith com m odity is pro-poor. Sim ilarly, if i ϕ is greater than 1, then the ith price increase is anti-poor. Thus, i
ϕ can be used to analyze how changes in the prices of different com m odities w ould affect poverty.
To m easure the im pact of prices on poverty, w e substitute (16) into (15). This leads to the total effect of the changes in prices on poverty, w hich is the sum of tw o com ponents:
The first term on the right hand side of (18) m easures the im pact of prices on poverty under a counter-factual situation w hen all prices had increased at the sam e rate. The second term on the right hand side of (18) m easures the im pact of changes in relative prices on poverty. The relative changes in prices are pro-poor (or anti-poor) if the second term on the right hand side of (18) is negative (or positive). 
PRICE IND EX FOR THE POOR (PIP)
W e now m ove on to define a price index for the poor (PIP). Equation (15) 
w hich is the PIP for the poverty m easure θ . W eights im plied by this index are the poverty w eights im plicit in poverty m easures. D ifferent poverty m easures im ply different PIPs. In this paper, w e com pute PIP separately for three poverty m easures, including the head-count ratio, the poverty gap ratio and the severity of poverty ratio.
The w idely used Laspeyres price index can be w ritten as
w here i w is the average budget share of the ith com m odity. U sing equations (17), (19) and (20), w e can w rite
w hich provides our m ain result that a relative price change is pro-poor (or anti-poor) if λ is less (or greater) than L. The price data supplied to us by the IBG E provided detailed prices for 472 item s of household consum ption, including 219 food item s and 253 non-food item s covering alm ost all item s of food and non-food consum ed by the population. W e aggregated all the food and non-food item s of consum ption into 51 com m odity groups w hich w e could exactly m atch in the price data and the PO F. The national prices for the 51 com m odity groups w ere calculated as the w eighted average of the prices for the sam e 51 com m odity groups available from the tw elve regions, w ith w eights proportional to the population of each region.
EMPIRICAL ILLUSTRATION FROM B RAZIL
To begin w ith, w e calculated the price elasticity of poverty for the three poverty m easures, the head-count ratio, the poverty gap ratio and the severity of poverty. These estim ates w ere obtained for 51 com m odity groups although in Table 1 , w e present the aggregated estim ates for only 7 broad categories of consum ption. The table also presents the estim ates of pro-poor price index. The price elasticity of food for the head-count ratio is 0.42, suggesting that if food prices increase by 1 percent, the head-count ratio w ill increase by 0.42 percent. Sim ilarly, if non-food prices increase by 1 percent, the head-count poverty m easure w ill increase by 1.02 percent. If all prices increase by 1 percent, the rise in the head-count ratio w ill be 1.44 percent.
The results also reveal that the price elasticity increases w ith a higher-order poverty index such as the severity of poverty. This im plies that the ultra-poor are m ore adversely affected by price increases com pared to the poor. The pro-poor price index helps us to understand how changes in prices of each consum ption item w ould affect the distribution of incom e. The pro-poor price indices for food, 9 clothing and housing are greater than unity for all the three poverty m easures. This im plies that an increase in the prices of these item s w ill adversely affect the poor m ore than the nonpoor. The index for the other rem aining four non-food item s -including transport, health, entertainm ent and education and com m unication -is less than 1. This result suggests that the price increases of these item s w ill reduce the relative inequality in incom e. This inform ation could be useful in form ulating indirect tax policies. Furtherm ore, in m any countries, the governm ent provides services for w hich charges are m ade to private users. In the form ulation of such price policies, it is im portant to know how changes in prices have an im pact on poverty. The pro-poor price index can be used in form ulating the governm ent's price policies.
TA BLE 1

Price elasticity of poverty
The pro-poor price index facilitates an ex ante analysis of price effects on poverty. It is also of interest to find out the extent to w hich ex post changes in prices have im pacted poverty. Table 2 presents the ex post percentage changes in poverty due to the changes in prices. These estim ates capture the pure price effects w hen other factors rem ain constant. A s a result of the price increase, the head-count ratio has increased by 91.93 percent during the period 1999 -2006. The percentage increases in the poverty gap ratio as w ell as in the severity of poverty have been even m uch greater, 113.48 and 129.41 percent, respectively.
TA BLE 2
Percentage change in poverty due to changes in prices explained by incom e and distribution effects The percentage change in poverty due to price changes can be decom posed into tw o com ponents, incom e and distribution effects. The incom e effect m easures the change in poverty w hen all prices increase uniform ly, w hereas the distribution effect captures the change in poverty because of changes in relative prices. The distribution effect reveals how changes in relative prices have affected the poor relative to the non-poor. It can be seen that the distribution effect im plied by the head-count ratio is 5.73 in the 1999 -2006 period. This suggests that changes in relative prices have contributed to a rise in the head-count ratio by 5.73 percent betw een 1999 and 2006. In com parison, the m agnitudes of the poverty gap ratio and the severity of poverty are far greater, 7.35 and 9.13, respectively. Taking everything into account, it can be said that the changes in relative prices have not been pro-poor in Brazil during the period 1999 -2006.
Looking at each period separately, w e find a negative distribution effect for 2003/04 -2004/05 and 2004/05 -2005/06 . Hence, for the past tw o to three years the changes in prices have becom e pro-poor. A ccording to recent study by Kakw ani, N eri and , incom e inequality in Brazil has been declining for the past tw o years. This study suggests that the inequality of real incom e in Brazil has fallen even m ore than that of nom inal incom e. The m ost w idely used Laspeyres price index is constructed using the average budget shares of com m odities as w eights. These w eights do not capture the consum ption patterns of the poor. In this paper, w e have derived the price index for the poor (PIP) based on any given poverty m easure. The w eights for the PIP are determ ined from the price elasticity of poverty m easures. Thus, every poverty m easure w ill have a different PIP. In this paper, w e have com puted PIPs for three poverty m easures, the head-count ratio, the poverty gap ratio and the severity of poverty. Table 3 presents the w eights im plicit in these poverty m easures for the seven broad expenditure groups.
It can be seen that the w eight im plied by the Laspeyres price index differs vastly from the one im plied by the three price indices for the poor. It is interesting to note, how ever, that the PIPs for the three poverty m easures have very sim ilar w eights for the seven com m odity groups. This im plies that our findings are quite robust irrespective of poverty m easures. Table 4 presents the inflation rates com puted based on the Laspeyres and PIP indices. N ote that the PIP inflation rates are higher than the Laspeyres inflation rate for the period 1999/00 -2003/04. How ever, in the follow ing tw o periods (2003/04 -2004/05 and 2004/05 -2005/06 ) the Laspeyres inflation rates are higher than the PIP inflation rates. This is also clearly depicted in Figure 1 . O verall, the changes in relative prices have adversely im pacted on the poor during the entire period, but relative prices have changed in favor of the poor in the last tw o sub-periods. La spe yre s PI P(H e adc ount) PI P(P ove rty ga p) PI P(Se ve rity of pove rty)
W e also com puted Laspeyres and PIP indices separately for food and non-food item s of consum ption. The results depicted in Figures 2 and 3 show that Laspeyres and PIP indices give very sim ilar inflation rates for food but the differences are quite w ide for non-food item s. This result can be explained in term s of differences in consum ption patterns of the poor and the non-poor w ithin the food and non-food groups of item s. The consum ption patterns of the International Poverty Centre W orking Paper nº 33 poor and the non-poor are sim ilar in food item s, so w e did not observe w ide differences in food inflation rates betw een the Laspeyres and PIP indices. How ever, in non-food item s there w ere large differences in the consum ption patterns of the poor and the non-poor, w hich resulted in w ide differences in price indices. 
CONCLUD ING REMARK S
Prices play an im portant role in our lives. People differ in term s of their needs and consum ption patterns, so the effect of the price changes w ill also be different from one individual to another. If the prices of necessities increase faster than those of luxuries, the poor w ill be hurt m ore than the non-poor. If our concern is w ith protecting the poor, it is im portant to know how changes in prices affect the poor. The m ain objective of this paper w as to m easure the im pact of price changes on poverty. O ur m ethodological approach to achieve that aim w as based on consum er dem and theory.
M ost governm ent policies have a direct and indirect im pact on the prices of different com m odities. For instance, in m any countries, the governm ent provides services in the areas of health, education, utilities and transportation, for w hich charges are m ade to private users. In the form ulation of such price policies, it is im portant to know how changes in the prices of these services have an im pact on the poor. In this paper, w e have developed a pro-poor price index, w hich helps us to understand how changes in the price of each consum ption item w ould affect the distribution of incom e. This index can be useful in the form ulation of governm ents' price policies to have the least adverse im pact on the poor.
The percentage change in poverty due to price changes can be decom posed into tw o com ponents, incom e and distribution effects. The incom e effect m easures the change in poverty w hen all prices increase uniform ly, w hereas the distribution effect captures the change in poverty because of changes in relative prices. The distribution effect reveals how the changes in relative prices have affected the poor relative to the non-poor. The em pirical evidence presented in this paper show s that the changes in relative prices have not been propoor in Brazil during the period 1999 -2006. This trend has changed during the last tw o to three years, w hen the changes in relative prices have becom e pro-poor.
In the m easurem ent of trends in poverty, a com m on m ethod is to update the poverty line over tim e using the Laspeyres price index, w hich uses the average budget shares as the w eights. This index is not relevant to determ ining the price changes of goods and services bought by the poor. In this study, w e have developed a price index for the poor (PIP), w hich captures system atically the consum ption patterns of the poor by m eans of price elasticity of poverty. The em pirical illustration for Brazil show ed that the poor have generally faced higher inflation rates than the general population, although this trend has changed during the past 2-3 years. A s such, the level of governm ent assistance rendered to the poor, as w ell as poverty rates, w ould be expected to be different if it used a price index specifically designed to reflect the spending patterns of the poor.
